IN considering this subject, I am excluding those cases of meningitis which are the result of meningococcus infection and which give rise to the condition known as epidemic cerebro-spinal fever.
In 1920 Embleton reported that out of thirty-four necropsies of persons dying from cerebro-spinal fever, empyema of the sphenoidal sinuses was found in thirty. And Peters reported seven cases of cerebro-spinal meningitis in which in five cases there was recovery after the sphenoidal sinus had been opened and drained. Whereas in searching through the literature on the subject, I have been unable to find a single case in which a meningitis of non-meningococcic origin has been attended wvith recovery, with or without operation.
It seems reasonable to assume that in the first case the sphenoidal sinus can be regarded as the carrying site of organisms of a non-thrombosing type and frequently of a low degree of virulence, whereas in the case of meningitis due to infection by other pyogenic organisms the sphenoidal sinus is an active seat of inflammation due to organisms of which the virulence is very high.
It is this latter variety which is considered in this paper. Apart from certain rare terminal sequelm, the intracranial complications of sphenoidal sinus suppuration fall into one of the following three groups.
(1) Meningitis; (2) thrombo-phlebitis of the venous sinuses, cavernous, longitudinal or both; (3) meningitis and thrombo-phlebitis.
The first important contribution in this country to the investigation of the sphenoidal sinus origin of an intracranial infection was made by StClair Thomson, in a valuable paper published in the Transactions of the Medical Society of London, in 1906, in which he collected records of forty-two cases of sphenoidal sinus infection ending fatally from intracranial infection. Of these forty-two cases, at least thirty patients died of basal meningitis, and in seventeen cases this was the only or predominant lesion.
An important contribution to this subject, abroadc, made by Toubert in 1900, preceded StClair Thomson's paper. Toubert collected records of twenty-four cases of intracranial complications of sphenoidal sinus origin. Some of these cases are naturally referred to in StOlair Thomson's communication. Of these twenty-four cases, nine showed basal meningitis, or at any rate this was the predominant lesion.
In 1909 Roughton briefly reviewed the subject in the Clinical Joutrnal. In addition he quoted a case of his in many respects identical with a case of my own which I will now describe. Patient, a girl aged 11, was admitted to the Queen's Hospital for Children on October 29, 1926. Bistory.7-The child had been ailing for three weeks previous to admission. Her feverish complaint -had been diagnosed as influenza. She had complained of headache and pain in the left ear, which discharged for five days and then had cleared up. Past Hi8tory.-She contracted scarlet fever three years ago, but the senior assistant medical officer of the North-Eastern Fever Hospital assured us that the case was a perfectly straightforward one of mild scarlet fever without complications. Nevertheless, ever since suffering from this fever, so the history stated, the child had had a non-foetid discharge from both nostrils and was constantly blowing her nose. She attended the out-patient department of the Central London Hospital for this complaint in 1924, but beyond slight crusting inside the nasal fossae, nothing abnormal was found. (I think I should add that this history of nasal discharge was only obtained posthumously.) Lastly (a point which may, or may not, have its importance), the father stated that for the last two years the child's scalp was so sensitive that combing the hair caused acute pain.
Vlasto: Meningitis of Sphenoidal Sinuts Origin
Condition on Admission.-Temperature 104,6°F. She was complaining of severe headache referred to the frontal region. She was fully conscious but cerebration was slow. The neek was slightly stiff and the child resented interference. There was nothing particular to note in the central nervous system. The clinical picture was that of early meningitis, Aural Condition.-The appearance of the right drum was normal. The left drum was injected, but no discharge was present and no perforation was seen. There was no evidence of mastoid involvement.
The nasal fossie were not inspected (particular attention is drawn to this omission).
Diagnosis at this stage lay between meningitis of otitic origin or a tuberculous meningitis. In view of the definite history of a recent left aural discharge, and the appearance of the left drum, it was decided to perform a left radical mastoid operation and be guided by the findings.
A lumzbar puncture was carried out before the operation on the day of admission. Several c.c. of turbid fluid under pressure were withdrawn, and 4 c.c. of horse's serum were injected into the thecal canal.
The radlical inastoid operation showed the tympanum, antrum and mastoid cells to be free from macroscopic disease. The dura mater over the tegmen antri was freely exposed, and as it appeared normal it was not incised.
The pathological report of the cerebro-spinal fluid was as follows: Cells: a large number of polymorphonuclears. Sugar: absent. Chlorides: 0 64 per cent. Culltutre: streptococci.
The diagnosis to be made was now clearly one of septic meningitis, and I had a very natural feeling that I had not got to the bottom of the trouble.
Subsequent Course of the Illness.-The patient went steadily downhill. On November 1, that is to say, three days after admission, 100 c.cIn. of blood were injected into the median basilic vein from a Group IV donor kindly provided by the Red Cross. I was influenced in having this transfusion carried out by reading in the Archives Internationales an article by Maduro reporting the cure of three cases of otitic septicaemia by the transfusion of a relatively small quantity of blood.
Treatment, however, had no effect on the disease, and the patient died two days later, that is to say, five days after admission.
Post-mortem Findings.-A condition of basal meningitis was present, a thick layer of pus spreading between the region of the optic chiasma and the pons. Section of the brain was negative, and the intracranial adnexa of the ears were normal. The venous sinuses were not thrombosed.
So little did the possibility of sphenoidal sinus infection occur to us, that we were about to regard the meningitis as a pathological expression of a general septiceemia-in other words, as a meningitis of undetermined origin. It was decided, however, to open the sphenoidal sinuses as a routine measure before leaving the post-mortem table.
Both sphenoidal cavities were filled with pus. It is unfortunate that sphenoidal empyema was not suspected, and that no pains were taken to preserve the specimen en bloc for further examination.
Failure to diagnose that a meningitis is of sphenoidal sinus origin is not unusual. Indeed, from a perusal of the clinical records of other cases, one can state that the ante-mortem diagnosis is the great exception rather than the rule. There are many reasons to account for this fact.
(1) Patients often overlook the possible gravity of a purulent nasal discharge and fail to report its presence, even when they are conscious enough to do so. This is particularly likely to occur in the case of young children, who are less particular than adults in this respect.
Coakley, commenting on the difficulty in diagnosing a rhinogenetic cause of meningitis, wrote as follows:
" The rhinologist meets difficulties in his examination of the nose far greater than the otologist in the examination of the ear. Nearly every patient ignores a moderate amount of discharge from the nares, considering it as a type of catarrh common to everyone. Consequently, inflammatory lesions of the accessory sinuses, accompanied by a moderate discharge but unaccompanied by pain, are frequently unheeded by the patient. On the other hand, a discharge from the auditory canal is cause for Concern and the seeking of relief." 1,6£ I'764
(2) Another cause for the diagnosis being side-tracked from a pathological sphenoidal sinus condition is the frequent co-existence of a suppurative middle ear. The association between nasal sinus infection and infection cf the middle ear has been emphasized by Watson-Williams and others. Also, when Yates investigated the activity of the ciliary epithelium within the accessory sinuses of the nose, he traced, experimentally, the route of infection between the sphenoidal sinus and the middle-ear tract.
Fremel especially emphasizes this point as follows:-"The subjective and objective symptoms which now make their appearance are referred to the obvious middle-ear disease and its complications, which are in the foreground of interest. It is only when the complications become more serious, and when after the ear has been operated upon, more or less serious disease is found, that the surgeon is left with an uncomfortable feeling that what has been found does not account for the severity of the patient's condition. After the unsatisfying operation the severity of the disease picture becomes greater, and finally the post-mortem examination reveals imeningitis originating from the sphenoidal sinus."
Lastly, I submit that even were the sphenoidal sinus suspected as being the focus of infection, the surgeon might hesitate before advising an operation involving the removal of the middle turbinate bone in a patient who was very seriously ill.
CONCLUSIONS.
(1) Meningitis of sphenoidal sinus origin may not be so infrequent as supposed.
(2) No post-mortem examination is complete in a case succumbing to meningitis which does not include the opening of the sphenoidal sinus cavities.
(3) In cases in which an otitic cause of the meningitis has been diagnosed, and
where the operative findings are inconclusive, the possibility of a sphenoidal sinus infection should be considered. I am indebted to my house surgeon, Dr. Ivy Ward, for much help in collecting the notes of my case, and to Dr. O'Flynn for carrying out the pathological investigations.
Discus8ion.-Dr. P. WATSON-WILLIAMS said that probably there were few who could always diagnose in time the source of infection in these cases. In children, especially, one was apt not to think of the question of sphenoidal sinus infection under such circumstances, and there was a belief that in childhood sphenoidal sinus infections were extremely difficult to deal with. He, himself, explored the sinuses in practically all mastoid cases, and often he found conclusive evidence of previously unsuspected suppuration. Exploration of the sphenoidal sinus did not involve removal of any part of the middle turbinate. It was easy, with the blunt cannula, to enter the sinus and to suck up any contained discharge, first one side and then the other side. In a child, especially, he usually began with the maxillary antrum, and if this was uninfected and there was reason to suspect the sphenoidal sinus, that would be explored, when the presence of infective discharge would be revealed.
As to the route of infection, at first he thought it was through the bony wall, but he now doubted it. Few pathologists appeared to look upon the sinuses as worthy of careful routine examiination. In such cases it was important to know the exact route taken by the infection, and therefore the sphenoidal sinuses and ethmoid labyrinth should be removed en bloc and submitted to carefiil investigation. He thought many cases of coccal meningitis were of nasal origin.
Mr. NORMAN PATTERSON asked whether the ethmoidal cells were opened and whether they were suppurating.
Dr. LOGAN TURNER thought it very unfortunate that the sphenoidal cavities should be opened at the time the post-mortem examination was made. One could not tell by nakedeye observation the route of infection. Much information could be obtained from the examination of the accessory sinuses if the block containing the ethmoid and sphenoidal sinuses were removed, and the diagnosis postponed until a complete microscopical examination could be made.
In this case there did not appear to have been cavernous sinus thromibosis. But many cases of lepto-meningitis associated with sphenoidal sinus suppuration were secondary to septic thrombosis of the cavernous sinus, due to a retrograde septic thrombosis of the veins which threw their blood into the cavernous sinus, many of those veins being meningeal. It was not always necessary that there should be clinical signs of cavernous sinus thrombosis.
What was the direct route of infection from the sphenoidal sinus to the lepto-meninges ? One would naturally say by the lymphatics, but so far as he knew no direct lymphatic route had been traced anatomically from the spbenoidal mucous membrane to the pia-arachnoid meshes. It was a point needing further inquiry.
Sir JAMES DUNDAS-GRANT said that in many cases, if the sphenoidal sinus was opened post mortem, a muco-purulent fluid would be found, which was not generated there as a result of inflammation of the sinus, but had entered' post mortem when the cadaver was on its back. A little muco-pus in the sphenoidal sinus was therefore not of the same significance as it was when in the ethmoidal cells.
Sir STCLAIR THOMSON said that in a paper, written twenty-two years ago, he had reported two cases with cerebral complications and death-not traumatic or surgical-from sphenoidal sinusitis, which had been diagnosed in life and fully proved by post-mortem examination. He was disappointed to hear that examination of sinuses was not a systematic part of every post-mortem; he hoped those engaged in active practice would persuade their colleagues not to omit this routine. It could be readily done without disfiguring the face of the cadaver. After the skull-cap had been taken off, by sawing down the bone to the root of the nose and behind to the foramen magnum, the two halves of the skull fell away from each other, the sphenoidal block could be removed, and the skull could be put together again and the skin stitched.
He asked whether Mr. Vlasto said he removed the middle turbinal to give drainage ? The speaker questioned whether it was wise, in acute sphenoid conditions, to produce any traumatism in the nose beyond a proof-puncture of the antrum, as it had been shown that in acute sinus disease this tended to open the blood-and lymph-channels.
Mr. VLASTO (in reply) said he regretted that, for reasons stated in the paper, no steps had been taken to preserve the specimen of his case en bloc. He could not state whether or not the ethmoidal sinuses were infected, because they had not been specifically investigated. The cavernous sinuses were incised, and they had contained liquid blood. He would not care to say definitely that there was not a mural thrombosis. The statement that the meningitis was of sphenoidal sinus origin was based on the facts that the sphenoidal sinuses were filled with pus, that the meningitis was basal in position and extended from the region of the optic chiasma to the pons, and that no other cause for the meningitis was found. He agreed that ante-mortem diagnosis would probably not have saved the patient's life, but this was no excuse for the fact that a diagnosis had not been made. Of the very few cases in which an antemortem diagnosis had been made, two of these were reported by Sir StClair Thomson, and in both cases the patients had died. He noted the fact that Dr. Watson-AVilliams would have proof-punctured the sphenoidal sinuses in a case such as had been reported, but he, personally, had not found sphenoidal sinus puncture in the case of a child either so reliable or so easy to perform as one might be led to believe. For two years she had suffered from periodic attacks of suffocation and from what were-thought to be asthmatic attacks. During these attacks she became very
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